Summary. The effects of several compounds of established antifertility action in male rodents have been investigated in male quail.
INTRODUCTION
The usefulness of Japanese quail {Coturnix coturnix japónica) for many types of biological research has been repeatedly demonstrated. Its advantages include hardiness, ease of handling, short life cycle, early sexual maturity and abundant egg laying.
Over the past few years, quail have been frequently used for observations of the effect of chemosterilants upon reproductive performance. These investiga¬ tions involved the use of large mixed groups (about twenty birds), and compared the breeding capacity of controls and treated birds when the chemicals were administered in the diet (Shellenberger, Skinner & Lee, 1967; McFarland & Lacy, 1969) . The present study describes the effects of various compounds, which have an established antifertility action in male rodents, upon the repro¬ ductive processes of male Japanese quail.
METHODS
A small flock of quail has been reared and maintained under controlled condi¬ tions of lighting and temperature as described elsewhere (Padgett & Ivey, 1959; Miles, 1966; Lansdown, Crees & Wilder, 1970 (Bock & Jackson, 1957) (Jackson, 1971 (4) 120 (3) 115 (6) 122 (2) 110 (4) 111 (4) 132 (3) 113 (2) R. 1-45 
DISCUSSION
Following treatment, the fertility patterns emerging from the present study appear to be comparable to those seen in rodent experiments (Jackson, 1964) . The phases of sterility which occur at different times after treatment un¬ doubtedly reflect drug action on different stages of the spermatogenic process. Unlike the rat, however, the overall timing of spermatogenesis and its stages have not been established in the quail, and therefore any attempt to correlate drug action with particular spermatogenic cell types is rather speculative. While quail differ from rats in having abdominal testes and less distinct epi-Effects of antifertility substances on male quail 77 didymal development, histologically the structures of rat and quail testes are very similar.
From the experiments described, the conclusions are that antispermatogenic effects in quail qualitatively resemble those produced in rodents, but, not unexpectedly, there are some differences in susceptibility. Thus, rats given TMP (5 100 mg/kg p.o.) became sterile in a period of 3 and 4 weeks from commencing treatment, and in 2 to 5 weeks at a higher dose level (5 250 mg/kg) (Jackson & Jones, 1968; Jackson, 1970 (Jackson, 1970) . In both quail and rat, therefore, it is evident that the most sensitive target cells are late testicular spermatids and spermatozoa.
In general, the antispermatogenic effects of the aziridines (TEM and EU) are similar in rat, mouse and quail. The spermatogenic epithelium can be severely damaged but sufficient spermatogonia may survive to repopulate the epithelium and restore fertility. As in the rat (Jackson, 1966) , a biphasic antifertility effect is seen in quail after injected TEM, corresponding to a differential action on pre-and post-meiotic stages.
In rats, after EDS (100 mg/kg i.p.), sterility commences in the 2nd week and lasts for 2 to 3 months. All stages of spermatogenesis are thus involved except 'Week 1 ' spermatozoa. In quail, the above dose showed little effect histologically, although the higher doses of 150 and 200 mg/kg i.p. were effectively antisperm¬ atogenic and produced prolonged sterility. On the basis of fertility studies in rats, testosterone protects post-, though not pre-meiotic cells against the action of EDS (Jackson, 1971) . No such protective action occurred in quail. It is interesting that testosterone has been reported as ineffective in supporting the seminiferous epithelium in hypophysectomized quail (Bayle, Kraus & van Tienhoven 1970) , although capable of so doing in the rat (Boccabella, 1963; Clermont & Harvey, 1965) .
The above comparison between rat and quail fertility illustrates species difference both in effective dose levels and period of sterility. In all experiments, the length of the sterile period in quail is short compared with the rat. A possible explanation may be that, in abdominal testes, spermatogenesis pro¬ ceeds more rapidly at the higher body temperature and metabolic rate. The relative duration of the post-testicular phase in the two species has also to be considered. Assessments made following the labelling of cock spermatozoa with radioactive phosphate suggested that the transit time for spermatozoa through the epididymis and ductus deferens was 4 days (Takeda, 1969) . The minimum time for the primary spermatocyte to be converted into spermatozoa was assessed at 12 days, i.e. 16 days in all, a process which may take about 6 weeks in the rat.
Pamela Jones et al. It is interesting that, in the present study, a-chlorhydrin (3-chloropropane-l, 2-diol) had no effect on quail fertility at the maximum tolerated dose (5 100 mg/kg p.o.) ; in the rat, at low doses, it is an epididymal sterilant (Ericsson & Baker, 1970) . Moreover, there was no evidence in the quail of spermatocoele formation and permanent sterility such as occurs in the rat following a single oral dose of 100 mg/kg (Ericsson, 1970) . This emphasizes the possibility of developing discriminative chemosterilants for rodents, birds and other vertebrate pests.
